T he survival of children with cancers is improving, as noticeable in day-to-day clinical practice in low-and middle-income countries, including India. However, the task of the pediatric oncologist is not complete with the end of the specific chemotherapy regimen. A follow-up after the end of treatment for cancer is necessary not only for early detection of relapse, or treatment-related late effects, but also to ensure that the survivor can integrate into the society, and handle the infectious challenges that are a part of everyday living.
Missed vaccination opportunities in children treated for cancer could be because of a lack of knowledge among clinicians about the correct vaccination schedule for them [1] . The guidelines of societies from high-income countries may not be directly applicable to India due to several reasons, including the epidemiology of the disease, a varied national immunization schedule, availability of the vaccines and cost. Indeed, there was a long-awaited need to have immunization guidelines for children with cancer in India. Prevention of vaccinepreventable diseases in children receiving chemotherapy or who have completed chemotherapy is a challenging subject. On the one hand, there is a pressing need to prevent infections in this vulnerable population; on the other hand, limitations include a relatively restricted disease-burden and a lack of robust evidence for generating guidelines. It is in this context that the Pediatric Hematology-Oncology Chapter and the Advisory Committee on Vaccination and Immunization Practices of the Indian Academy of Pediatrics deserves a pat on the back for compiling the recommendation for immunization of children with cancer in India, published in this issue of Indian Pediatrics [2] .
Before establishing the best strategies for immunization in children with cancer, it is essential to have an understanding of the alterations in the immune system of these patients. Although cancer itself can result in a variable degree of immune suppression, the primary etiology of immune suppression in these children is the cytotoxic chemotherapy, causing myelosuppression [3] . The recovery of cellular immunity following chemotherapy takes longer than that of humoral immunity. The duration for the reconstitution of the immune system following chemotherapy is variable and up to 3-12 months [3] .
Live vaccines are typically contraindicated during and up to 6 months following the completion of chemotherapy. Killed vaccines are also best administered after 6 months from the end of treatment. Any killed vaccine, if administered during chemotherapy or before completion of 6 months following chemotherapy, should not be counted as an effective dose. Administration of the annual inactivated influenza vaccine is recommended during chemotherapy. Hepatitis B vaccine is administered for previously unimmunized children as per the suggested schedule. Newly diagnosed children with cancer are to receive pneumococcal vaccines as per age (PCV13 and PCV23), if not administered earlier. Oral polio vaccine is avoided in the siblings, while their remaining immunization can proceed without interruption. Contacts, including siblings, should be encouraged for varicella and annual influenza vaccination [4] [5] [6] .
The critical clinical question is whether there is indeed a need for revaccination following chemotherapy when the primary immunization has been administered previously in childhood? This question cannot be adequately answered because the available data are controversial and conflicting. Three possible strategies have been reported: (a) administration of a booster vaccine if there is evidence of low protective antibody titers, (b) revaccination without assessing the residual immunity, or (c) continuing the regular childhood immunization schedule. Zignol, et al. [7] support the first strategy. They evaluated the serum titers of antibodies for tetanus, polio, diphtheria, hepatitis B virus (HBV), measles, mumps and rubella after chemotherapy in 192 children with solid tumors or leukemia. They observed low serum antibody titers in 52% of patients, mostly to HBV (46%), followed by rubella, mumps, and measles VOLUME 56 __ DECEMBER 15, 2019 EDITORIAL (approximately 25%). The administration of a booster dose at 6-12 months after the completion of chemotherapy was suggested as a cost-effective and straightforward way to restore humoral immunity [7] .
Floredda, et al. [8] evaluated the titers of antibodies for HBV and tetanus in 70 children treated for leukemia at a median duration of 12 months after chemotherapy. They observed protective antibody titers comparable to those in healthy children in 85% of the patients. They recommended the regular childhood vaccination schedule to be continued as per the patient's age [8] . Law, et al. [9] dispute these findings; in their experience, the loss of protective antibodies after the end of chemotherapy was considerable in children with cancer, and revaccination at the earliest opportunity was recommended to be the best strategy.
The opinion regarding revaccination strategy for children with cancer after chemotherapy varies among research groups [10] . Limited reports on the risk of infections with Haemophilus influenzae, Streptococcus pneumoniae, Measles and Rubella are available [11, 12] . A few experts might argue for obtaining antibody titers before recommending universal revaccination. However, the interpretation of antibody titers has limitations. The laboratory assessment of residual immunity for various diseases is not practical and cost-effective [10] . The simplified practice guidelines are indeed good for day-today practice; however, they are not entirely based on robust evidence. Studying and understanding the need for revaccination in patients receiving cancer chemotherapy remains a critical area for research.
Information regarding few vaccines provided in the consensus guidelines [2] needs to be revised as per the updated national immunization program. A dose of TT has been replaced with Td at 10 and 15 years of age, from 2019 onwards. Hib vaccine (as a component of pentavalent vaccine) is included in the national immunization program nationwide since 2015. Rotavirus vaccine and pneumococcal vaccine are also being administered in several Indian states under the national immunization program, and will be expanded.
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